Design Research Society

DRS Digital Library
DRS Biennial Conference Series

DRS2002 - Common Ground

Sep 5th, 12:00 AM

Design, risk and new product development
S. Horne-Martin
Birmingham Institute of Art & Design, University of Central England, UK

B. Jerrard
Birmingham Institute of Art & Design, University of Central England, UK

R. Newport
Birmingham Institute of Art & Design, University of Central England, UK

K. Burns
Birmingham Institute of Art & Design, University of Central England, UK

Follow this and additional works at: https://dl.designresearchsociety.org/drs-conference-papers

Citation
Horne-Martin, S., Jerrard, B., Newport, R., and Burns, K. (2002) Design, risk and new product development,
in Durling, D. and Shackleton, J. (eds.), Common Ground - DRS International Conference 2002, 5-7
September, London, United Kingdom. https://dl.designresearchsociety.org/drs-conference-papers/
drs2002/researchpapers/34

This Research Paper is brought to you for free and open access by the Conference Proceedings at DRS Digital
Library. It has been accepted for inclusion in DRS Biennial Conference Series by an authorized administrator of DRS
Digital Library. For more information, please contact DL@designresearchsociety.org.

Design, risk and new product development
S. Horne-Martin Birmingham Institute of Art & Design, University of Central England, UK
B. Jerrard Birmingham Institute of Art & Design, University of Central England, UK
R. Newport Birmingham Institute of Art & Design, University of Central England, UK
K. Burns Birmingham Institute of Art & Design, University of Central England, UK

Abstract
Research that attempts to view prior investment in design as calculable risk is potentially important
within an increasingly competitive new product development environment. An important aspect of
such research was to identify investment in design as part of the financial and cultural risk within
firms, in particular, the identification of critical decision points and their associated risks. Business
success may now be related to a degree of risk involved in new product development decisions.
The research described is currently being undertaken for the Design Council. Survey and analytical
techniques have been used to elicit critical decision points in the development of selected
Millennium Products. The primary selection (of 92) was based on an analysis of the design and
technical innovation evident in currently available products. Secondary selection (of 16) was based
on company responses to a short questionnaire. The final selection (of 6) represents the types of risk
evaluation employed by each of these case studies. Detailed, illustrated case studies structure and
describe informal and formal techniques. Research methods include the use of semi-structured
interviews based on the NPD process supplemented by literature provided by each company. These
were analysed with the aid of the qualitative tool NUD*IST (content analysis followed by
secondary theory building analysis processes). Web based materials aimed at SMEs will be
delivered via the Centre for Product Design Information (CPDI) located in the Birmingham Centre
for Design Research, Birmingham Institute of Art and Design, University of Central England.
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Design, risk and new product development
Introduction
This paper describes research undertaken by Birmingham Institute of Art and Design, University of
Central England with the support of the Design Council Innovation Fund. Through the study of a
number of small and medium sized enterprises (SMEs), the work explores the various risks
encountered in innovating new products.
This research should be particularly useful to small and medium-sized companies. It is hoped that
the experiences of others will help them recognise their areas of risk and to identify ways of
supporting design and product development processes (see: Horne-Martin and Jerrard, 2002).
It has often been found that companies fail to invest in design, despite numerous government
invitations, due to their perceptions of the downside risk. Indeed even when companies do invest
in design they often tend to be risk averse and therefore much of the opportunity and market
potential can be lost through such a position. Within the UK the situation is made more difficult
with the continual development of new products designed and developed specifically for European
consumption resulting in a rising import tide.
Although there has been a great deal of research in other disciplines (eg., Financial Services) with
regard to the management of risk, research so far indicates that there is little to enable design
professionals and companies to understand risk in decisions about design in a rigorous and
objective manner.
Harrison (1987) defined a decision as “a moment in an ongoing process of evaluating alternatives
for meeting an objective”. Product innovation and development is characterised by a number of
critical decision points. Risk can be described as making a choice at these critical decision points
with degrees of uncertainty. The New Product Development process (NPD) moves from one
domain of decisions to another and may be represented by a flow, with critical decision points
appearing at intervals. A decision is ‘a specific commitment to action’, the moment of choice.
Risk, therefore, concerns the possibility of failure or loss in a variety of areas. Often, there are formal
situations where risks are discussed against management-based ‘rule of thumb’ criteria. How people as
well as processes may be at risk in product development is the focal point of this work.

The project
Earlier work (see: Jerrard, Newport, and Truman, 1999) has shown that researchers have, in recent
years, developed a range of experimental models in the field of NPD. From this, it seemed
particularly appropriate to consider these issues, as design seems to be a good business risk in a
time of conspicuous consumption but where considerable government-backed effort is still required
to try to influence SMEs. The potential to establish knowledge about where design decisions find
confidence and authority could be determined by a focused study of SMEs, involving a quantitative
survey and qualitative review of a specific sector.
A search of existing publications has influenced the selection process for the case-study companies.
In particular the development of NPD illustrations useable by other companies seemed most useful.
Therefore, identifying a product similar to their own or of particular interest will be the way in
which companies could make use of the detailed findings. This would be represented in the printed
form up to a level of detail. The linked web pages, however, will have the potential to separate
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information levels and points of access. An initial literature search showed risk case study material
might be classified as:
•
•
•

Quantitative risk management
Strategic risk management
Risk analysis

Additionally, the literature search showed that there are numerous factors that come into the
equation in relation to assessing risk when making decisions:
•

How to evaluate the ‘decision’ contributions to potential product performance in the market
place.

•

The fact that decisions on design are often qualitative - and the knowledge and information
about success (ie., decision-based contributions to new product development) is often
anecdotal and often related to organisational culture, eg., with the development of the Dyson
vacuum cleaner.

•

Some companies learn from past decision-making, which they use as a benchmark for future
decision-making.

•

Design is frequently not viewed as something central to the product rather a marginal
element and assessed as such.

•

Organisations are at different levels of maturity in terms of their use and understanding of
design decisions.

•

There are a number of levels of decision making around design, which involve risk
assessment between a strategy and a project

•

SMEs in particular are risk averse and yet need to improve their assessment of risk to build
their confidence in decision-making. This is emphasised by numerous government
initiatives to encourage them to invest in design and innovate to improve competitive
advantage.

•

SME internal culture or management style is rarely formally linked to the quality of new
product development.

From the work carried out the initial plan was to consider decision points that were identified as
being non-financial, partly financial or wholly financial. Further sub-headings were applied at the
company interview stage. The identification of development processes for new products showed
that there are specific ‘domains’ where linked decisions are made. Both formal and informal
decision-making appears to be important in assessing risk.

Relevance to design
The extensive literature covering the Management of Risk (for example: Reeb, Kwok and Baek,
1998) normally does not include the management of design or indeed relate to a typical
environment of new product development, the SME. There are however some interesting
exceptions, notably in: Roy & Potter (1991) and Bruce, Potter & Roy (1995). Day-to-day risk is
traditionally linked to design investment but has never really been quantified in a detailed way. This
may be due to a variety of factors including the relatively imprecise nature of both consumer
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response and quality of designer performance in relation to new product development. Also, related
benchmarks often only refer to the totality of product innovation focusing on idea to market.
Reported management creativity is largely anecdotal, and is usually based on intuition and
management will. Accordingly, such issues in management are viewed as being more
socially/culturally based than business based (see: Lohmann, 1998).

The issues surrounding the potential of design are also well known, particularly where a company
may calculate reinvestment from an in-house benchmark (see: Couger, 1998) or from an established
simulation (see: Vose and Scott, 1998). The culture of design is viewed sometimes as a key element
(see: Cawood, 1998) but more often as an associated or even marginal issue. Investment in design
within SMEs involves comparisons with other areas of financial investment, potentially providing
potent intelligence. Creativity likewise appears to be measured against other work cultures that are
in its immediate vicinity (see: Paper, 1998). Literature to support design investment risk may appear
in government documents (eg., the Design Council) or via consultancy (eg., Business Link)
although little is published demonstrating reasons for initial design investment. Knowledge of
design may be grounded only in personal experience with a lack of accessible benchmarks,
particularly in understanding the company’s ‘risk culture’. A number of central questions apply
concerning the potential recognition of procedures and benefits of risk management in design:
• Is it possible to map the considerable literature based in management of risk in general
management to the design function?
• Is it more appropriate to establish design as an integrated feature where risk is a shared between
decision ‘locations’? That is, establish design investment for the first time to be financially and
culturally based, thereby providing expectation that two ‘types’ of investment may be
concurrently required.
• Can an investment tool be developed from research, which combines financial and cultural
analysis?
Clearly quantitative measures may be best applied to regular project ventures; design projects may
be seen as more singular and by their nature intrinsically experimental.

Influencing design
Research that attempts to view prior investment in design as calculable risk is potentially important
within an increasingly competitive new product development environment. The operation of design
within SMEs however is often singular and so the opportunity to import appropriate best practice is
often limited. Business success may now be related to a degree of risk involved in non-incremental
new product development decisions.
There has been a great deal of research directed at describing the design process and the
management of new product development. The time is particularly appropriate to consider the
integrating potential of risk management techniques within knowledge of the design process.
Those involved in product development are familiar with group as well as individual risk
assessment processes. Personal experience of conscious risk-taking and whether or not the risk is
subsequently confirmed by events is the base line for collaborative and overt risk assessment, but
both rely on the accuracy of the environmental model against which the risk is assessed.
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Design in product development attempts to make overt the complex and implicit potential
relationships between client, user, market, supplier and manufacturer. The risks involve all of these
relationships as well as those evolving from project planning. Incremental product development
(IPD) limits what is unknown by taking small and easily identifiable risks. Therefore IPD appears
to be commercially safer than NPD, but this may be at some considerable opportunity cost. It will
not provide major shifts in customer perceptions or consequent major changes in market
performance.
New Product Development does not accrete around what little is certain, as in the case of
incremental product development, but aims to introduce new material, component or manufacturing
technology, or bring about changes in function, appearance or product architecture. For the market
to perceive that a product is innovative, it must be near the boundaries of acceptable change in
technology, performance or taste.
The risks involved in environmental change are as unpredictable for IPD as they are for NPD but
environmental change is perhaps more difficult for smaller companies to monitor. The nature of
innovative products is that they embody clear advantages for the customer. The difficulty for
innovators is predicting whether the new product will be viable, available and acceptable and
therefore proved to be innovative.

Methodology
The research used a formal 13-stage framework for NPD (Cooper and Kleinschmidt, 1986). The
companies did not necessarily follow this generic framework, but it helped in clarifying the
different stages of product development including the location and frequency of important risktaking decisions. It also enabled comparisons to be made between the companies.
Survey and analytical techniques were used to elicit critical decision points in the development of
selected Millennium Products. The Design Council Innovation Fund, stimulation for the
development of innovative products and the promotion of the effective use of design provided most
of the project resources. The selection of Millenium Product companies seemed appropriate from a
database of 92 companies. These companies were asked to complete a simple questionnaire; from
the responses 12 companies were chosen for in-depth structured interviews. The companies were
chosen on agreed criteria, for evidence of technological and applied innovation, such as:
•
•
•
•
•
•
•

Product function (what the product does).
Appearance (what the product looks like).
Product architecture (the way the components are articulated or put together).
Material technology (one or more of the materials from which the product is made).
Component technology (one or more of the components that are used to make the product).
Manufacturing technology (the way one or more of the components are made, or the method
of assembly).
The Market

For each area, a scaled assessment scored thus:
•
•
•
•
•

Well known / usual / always done / no innovation.
Not well known / relatively unusual / rarely done / no innovation.
New / minor change / never done before / minor innovation / relatively insignificant.
New / medium change / never done before / medium innovation / significant.
Radical / major change / never done before / major innovation / highly significant.
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Finally, a selection of six companies represented different types of risk within their informal and
formal design management techniques. Semi-structured interviews based on the NPD process were
supplemented by company literature. Content analysis was followed by secondary theory-building
process.
The six case-study firms described in the results of the project (see: Horne-Martin, Jerrard, 2002)
fall within three types described by Gore et al (1992):
•

Specialists – which produce a limited product range for specific customers.

1) Starlight Therapy Tables – ‘Massage Table’, a light-weight health product.
2) Turnwright Ltd. – ‘Community Bed’, a hospital bed for the home.
•

Jobbers – which produce a wider range of products for few customers

3) Iain Sinclair Design – the ‘Eon Torch’, a small flat personal light source.
•

Marketers – which produce their own design and products for a wide customer base.

4) V&A Marketing Ltd. – the ‘Anywayup Cup’, an innovative toddlers training cup.
5) Bisque Ltd. – the ‘Hot Springs’ spiral radiator.
6) Ozonex Ltd. – the ‘Ozone Hygenic Toothbrush’, a new shape brush with innovative qualities.

Fig. 1: Starlight Therapy Tables
‘Massage Table’

Fig. 2: Turnwright Ltd ‘Community Bed’

Fig. 3: Ian Sinclair Design ‘Eon Torch’

Fig. 4: V&A Marketing Ltd. ‘Anywayup Cup’
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Fig. 5: Bisque Ltd. ‘Hot Springs’

Fig. 6: Ozonex Ltd. ‘Ozone Hygenic
Toothbrush’

The main critical decision point found to be common within all case studies is the commitment
decision, that is, the decision to proceed from the initial stages of development to further product
development. This is supported by Gore et al (1992) when discussing issues about strategic
decision-making.

Discussion
The work has found that neither formal quantitative nor qualitative risk management methodologies
on their own sufficiently address the uncertainties of product development. However, the different
experiences of the case studies were found to be useful in addressing risk issues and minimising or
reducing uncertainties. In essence, resolving risk issues requires decisions to be made and some of
these critical decision points were identified in examining these six case studies.
As Jerrard et al (1999) describe,
“new product innovation is considered mostly in terms of technological innovation, but whereas
new technology does not necessarily have to be part of design innovation, most new technologies
cannot be implemented without it. Innovative design however, still seems to contain more market
risk than innovative technology.”
They develop the subject by stating that:
“risk is mostly associated with management decisions about new designs or new technologies made
without appropriate information on continuous contextual change.”
Risk can probably be better managed when decision makers are aware of the potential outcomes of
their actions.
Risk tended to be described by the companies’ managers in personal experience terms during
product development. They learned from their processes and found alternatives that would reduce
or minimise their risks. There is a tendency to view NPD as a linear process with critical decision
points logically spaced in along the way. However, they did not necessarily know that decisions
had been taken until later in the process. As a general rule, and as expected, financial risks tend to
be the major concern closely followed by personal risks. Design risks were usually related to
technical issues, safety and copyrights. An interesting risk identified by several of the companies
occurred from the success of the product in launch and lack of preparation for the rate of production
expected. The table below illustrates the main areas of risk identified by the case studies:
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Type of risks
Financial
Personal

Design
Sales

Justification
Risk of money loss
Reputation
Loss of personal finances, e.g., savings, house
mortgages, etc
Disruption of personal circumstances, eg., family
arguments
Design integrity
The demand exceeded expectations

Minimising risks
The case studies identified specific areas of product development where risks can be either
minimised or reduced. Some arose from the companies after going through their development
processes and getting them to reflect on past experience, others were considered essential prerequirements for product innovation. The generic process for NPD may be identified thus:
Feasibility study
Marketing and promotion

Technical testing

A thorough feasibility study including market research
and technical issues.
Allow enough budget for marketing and promoting the
product – ensuring that the entire budget is not spent
on product development.
Technical and safety testing to protect the company
from future legal complications.

Pilot production

Making sure the manufacturing processes will support
future production.

Sharing risks

Sharing marketing and advertising risks with
distributors.

Gradual growth

Making sure the company grows gradually to allow
adjustments and reorganisation.

Market testing

Checking the target market before full production
starts.
Allowing enough time from conception to launch – it
always takes longer than anticipated.

Time

All companies examined were managed in a personalised way by their owners, a characteristic of
small independent firms. The organisational structure of the small firms tended to be simple and
characterised by a high degree of informal interaction between the management and the employees.
The financial resources of the owner had a strong effect on decision-making because this was
usually the only or main source of capital. The availability of finance is often mentioned as one of
the most substantial problems they have had to overcome.
An important part of the RISK project is the dissemination of its results to other SMEs, in order that
they may benefit from its findings. To this end, the RISK project was devised in association with,
and links to, the Centre for Product Design Information (CPDI).
CPDI provides an Internet-based information resource specifically targeted at SMEs including
materials; processes; legislation relating to design; human factors and ergonomics; a directory of
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suppliers and consultancies; case studies; design theory, incorporating management processes and
techniques, and a library focusing on new design research. Chiefly, CPDI aims to improve SMEs’
product development processes and reduce their risk of innovation, resulting in an increase in their
competitive status, sales and profitability.
The RISK project is included on the site as a full document in the library area. Additionally, it is
available as linked sections from both the case studies and design theory sections. This also allows
users to link through to other related areas such as brainstorming, marketing strategy and new
technologies.
CPDI was part-funded by the European Union European Regional Development Fund and was
established in November 1999 in Birmingham Institute of Art and Design, building on the work of
the Birmingham Centre for Design Research.

Research outcomes summary
•

Published case studies for use by SMEs and others identified by the Design Council and by
CPDI. Case studies and risk evaluation techniques will additionally be available on the
CPDI web site.

•

New product development maps for each of the case studies identifying the critical decision
points during the process and the risks associated with these decisions.

•

Detail on specific critical decision points in new product development, particularly relating
to formal and informal procedures.

•

Particular insights into risk calculation within design management and finance and a
transferable tool to operate within general management is planned to be accessible to
companies looking for best practice.

Future directions
The aim of this research is not to give a solution to all the problems of risk in NPD but to provide a
useful transferable tool to enable companies in equivalent or related sectors to design and develop
new products with the minimum of risks. Also, the reflection involved in planning the NPD
process, should provide specific and unique insights into critical decision points. The results have
given rise to a number of future research questions, including:
•

How applicable are these SME case studies to risk and design strategy in medium-sized
companies?

•

Is the kind of learning and commitment observed here applicable to a wider range of
organisations?

•

Can the techniques be used to identify NPD processes in much more complex
environments?

Risk Project website: http://www.biad.uce.ac.uk/research/projects/riskAssess/riskAssess.html
Centre for Product Design website: http://www.biad.uce.ac.uk/research/projects/CPDI/cpdi.html
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